Introduction

28
Fog and cloud water can be a significant source of water input to montane ecosystems [ can add relevant amounts of nutrients or pollutants to these ecosystems (e.g., Thalmann et al.
tend to be adapted to low-nutrient conditions. Cloud and precipitation chemistry at higher elevations and along an altitudinal gradient in Switzerland had only been investigated in Precipitation was collected with the same wet-only samplers that Thalmann et al. [2002] used.
136
The sampler contained a polyethylene bucket and was controlled by a heated water droplet sensor 137 to open and close the lid. For minimizing heating by solar radiation, the sampling container was 138 coated by a styrofoam layer and a reflective aluminum cover [Eugster et al., 1998; Eugster, 1999] . 139 
Sampling
140
Fog collection was started when visibility dropped below 300 m. In general, fog is defined by 141 meteorological visibility ≤ 1000 m [Burkard et al., 2003 ]. Only dense fog, however, contains 142 sufficient water to allow efficient collection [Eldridge, 1971] . Experience from an earlier study by 143 Thalmann et al. [2002] showed that a threshold of 500 m to start fog collection is more adequate. respectively. The visibility threshold of 300 m that was finally used at our sites was chosen due to 147 technical reasons detailed in Michna et al. [2013] . Additional thresholds were a relative humidity
148
of > 90% and air temperature >2 • C as suggested by Baumgardner et al. [1997] . A temperature 
151
[2013] for more details) which were emptied every week at the Niesen sites, whereas the 152 sampling intervals varied between 8 and 47 days at the Lägeren site but were typically within 153 20-35 days. Since the sample collection was not always coinciding with fog conditions, it was 154 unavoidable to see a delay of up to several days between the last sampled fog event and sample 155 collection. 
228
At Niesen K it was only possible to capture complete fog events in a few cases during the 229 summer months (Figure 3 ), since during frontal events air temperature was too low for running 230 the collector (see also 
Fog Chemistry Characterization
261
At all four sites, the most abundant inorganic ion was NH total ion loading) and the contribution of these major three ions could be found.
270
Ion concentrations varied considerably between sampling periods, sites, and also between the two seasons of available data. Electric conductivity showed high variability, but only the differences 273 between the two Lägeren sites and both Niesen sites were significant (Table 4) .
274
All major ions ( 
Since Na + can also originate from soil dust and biomass combustion [Lu et al., 2010; Millet et al.,
286
1996], the non-sea salt contributions might be underestimated. A comparison between our 287 sampling sites showed no statistically significant differences in the Na + concentrations (p < 0.05,
288
Wilcoxon rank sum test), therefore such additional sources are not likely to contribute large 289 amounts to the ion budget, and hence were not treated explicitly in our calculations.
290
The relationship between nss-SO between nss-Ca 2+ and Lf was significant at Niesen S.
297
The very high Ca 2+ concentrations, primarily observed at low LWC in the first samples collected 
Fog Chemistry Differences Between Sites
313
The relative composition of the fog water was similar at all sampling sites (Table 4) .
314
Concentrations of the major inorganic ions were however generally lower at Niesen K than at
315
Niesen S, and lower at Lägeren L than at Lägeren X. with the fact that mountain regions see colder clouds than lower elevations and lower latitudes.
474
In equilibrium processes the slope is typically around 8.0 [Dansgaard, 1964] , and lower values are almost parallel to the GMWL and hence rather reflect equilibrium processes in the fog.
481
The distance from the GMWL is interpreted as an indicator for the relative humidity at the place were up to 7 times larger. The inter-annual variability of both, ion concentrations and fog 526 occurrence, was high, namely because of the high variability in seasonal weather patterns.
527
From fog frequency and typical fog water flux rates, we estimated occult nitrogen deposition by 528 fog water. This pathway might contribute up to 16% to total N deposition, which confirmed our 529 hypothesis that even at such relatively remote locations a substantial amount of plant-accessible 
